Introduction {#sec1-1}
============

Swan-Ganz catheter or pulmonary artery catheter (PAC) is frequently used for intra- and post-operative monitoring in open-heart surgery. It is used to measure the pulmonary artery pressure, pulmonary wedge pressure, mixed venous oxygen saturation, and cardiac output.\[[@ref1][@ref2]\] The incidence of complication (complete heart block, tachycardia, catheter knotting, pulmonary artery rupture, and PAC entrapment) from its insertion stands at 3%.\[[@ref3]\] We report a 42-year-old man with severe rheumatic mitral stenosis who underwent mitral valve replacement with PAC entrapment due to a pledgeted 4/0 suture used for hemostasis at the superior edge of the left arteriotomy suture line. Before sternotomy, transesophageal echocardiography (TEE) was used to identify the anatomic location of the entrapment which allowed the surgeons to accurately confirm its location.

Case Report {#sec1-2}
===========

A 42-year-old male with underlying chronic obstructive airway disease and chronic rheumatic heart disease was diagnosed with severe mitral stenosis. The patient had symptoms of and shortness of breath despite optimal medical therapy. An echocardiogram revealed a mitral valve area of 0.9 cm^2^ and ejection fraction of 69%. The patient underwent an elective mitral valve replacement through a left arteriotomy. Before the start of surgery, a PAC was inserted by the cardiac anesthetist to aid in pulmonary artery pressure monitoring. Intraoperatively, the diseased and stenosed mitral valve was replaced with a mechanical stable type size 8 using interrupted pledgeted sutures. After closing the left atrium with 3/0 prolene sutures, there was bleeding at the superior edge of the arteriotomy site adjacent to the superior vena cava (SVC)-pulmonary artery junction. This was controlled using two pledgeted 4/0 prolene stitches. The sternum was closed in standard fashion using steel wires. Postoperatively, the patient was nursed in the cardiac intensive care unit and his recovery was uneventful. On the second postoperative day, attempts to remove the PAC were met with great resistance. A chest roentgenogram \[[Figure 1a](#F1){ref-type="fig"}\] revealed a straight PAC without any kinks or knots. This led to the suspicion of a possible PAC entrapment secondary to suture piercing. A chest re-open through median sternotomy was decided for fear of risk from fatal bleeding due to further attempts at pulling on the PAC. After intubation, a TEE was performed which revealed that the PAC was adherent to the wall of the right atrium close to the SVC \[[Figure 1b](#F1){ref-type="fig"}\].

![(a) Chest roentgenogram showing intact Swan-Ganz catheter without any knots (black arrow). (b) Transesophageal echocardiography revealing the Swan-Ganz catheter firmly adhering to wall at junction of the right atrium and superior vena cava (green arrow)](SJA-12-462-g001){#F1}

The suspicion of the entrapment due to suture piercing was confirmed upon entering the chest and examining of the heart. The cardiac surgeons could feel a tug over the plegeted suture (which was previously sutured over the left atrial suture line for hemostasis) when the anesthetist tugged gently on the PAC \[[Figure 2](#F2){ref-type="fig"}\].

![Intraoperatively, Swan-Ganz catheter is palpated at the junction of the right atrium and superior vena cava where hemostatic pledgeted suture was placed (green arrow)](SJA-12-462-g002){#F2}

Incidentally, during digital palpation of the superior edge of the left arteriotomy incision with simultaneous gentle traction by the anesthetist to locate the area of entrapment, the PAC became loose and removed in its entirety. No sutures were removed, and no bleeding was observed at the pledgeted suture site. The PAC was successfully removed without having to go on bypass again and to open the left atrium again. On examination of the entrapped PAC showed a complete and unfractured catheter with a 2-mm superficial puncture mark located 25 cm distal to its tip \[[Figure 3](#F3){ref-type="fig"}\]. This confirmed our suspicion of a PAC entrapment secondary to suture piercing which occurred during hemostasis at the superior edge of the arteriotomy suture line. Apart from atrial fibrillation, the postoperative recovery was uneventful and trachea extubated on the first postoperative day.

![Intact Swan-Ganz catheter removed with 2 mm puncture caused by the pledgeted hemostatic suture (black arrow)](SJA-12-462-g003){#F3}

Discussion {#sec1-3}
==========

The incidence of PAC entrapment in patient\'s undergoing open-heart surgery is rare with a prevalence of 0.065%. There were only ten patients (from a total of 15244 patients undergoing open-heart surgery) that had PAC entrapment as reported by Kaplan *et al*. All cases reported were from valve repair procedures similar to our patient.\[[@ref1]\] Resistance during removal of the Swan-Ganz catheter is usually caused by suture entrapment, looping, knotting of the catheter, and entrapment in the papillary muscles of the tricuspid valves.\[[@ref1][@ref4]\] Chest roentgenogram, fluoroscopy, and TEE are the commonly used modalities to roughly estimate the anatomical location and cause of entrapment.\[[@ref2][@ref5]\] Common anatomic locations' entrapment occurs and is in the right atrium, SVC purse-string suture, left atrial ventricular site, right pulmonary artery, and ventricular papillary muscle.\[[@ref1][@ref6]\] To our knowledge, majority of catheter retrievals are often through a chest re-open.\[[@ref6]\] The fact that a tear caused by sheer force on the entrapped PAC may lead to catastrophic bleeding usually lowers the threshold for a retrieval under direct vision. Considerations of the morbid complications of re-sternotomy (sepsis, sternal nonunion, surgical site infections, mediastinitis, and prolong hospital stay) definitely outweigh the risk of death from uncontrolled bleeding due to nonsurgical removal of the catheter.\[[@ref1]\] TEE is useful in aiding the surgeons to identify the site of entrapment.\[[@ref7]\] As demonstrated in this case, TEE was able to locate the site of entrapment by observing the immobility of the catheter on gentle pulling in comparison to mobile parts of the catheter proximal to the site of entrapment. This allowed the surgeons to accurately identify the site of entrapment on the first attempt of digital palpation of the superior edge of the arteriotomy suture line. The entrapped catheter was successfully freed using the combined efforts of gentle traction on the catheter by the anesthetist and digital palpation at suture site by the surgeons intra-operatively. In summary, retrieval of an entrapped PAC through direct surgical vision is necessary to prevent catastrophic bleeding. The use of TEE by the cardiac anesthetist is useful to allow accurate identification of the site of entrapment, and the authors advocate its use if the modality is available.
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